When The Plant Cell sent an invitation to write about a paper that had a significant impact on my work, two papers came to mind immediately. One relates to the earlier work in my lab on flowering: The 2001 paper by Lilac Pnueli and colleagues (Pnueli et al., 2001) , which identified the components of what we now know is a transcription factor complex that activates flowering in an FT-dependent manner and which anticipated later findings from many other labs, including my own. The other has greatly informed current work in my lab, aimed at understanding the diversity of NLR genes: The 2003 paper by Blake Meyers and colleagues on the NLR gene complement of Arabidopsis thaliana (Meyers et al., 2003) , the subject of this short Reflections piece.
I recently had an opportunity to interview the first author in person about the background of the paper. As a graduate student in the lab of Richard Michelmore lab during the 1990s, Blake Meyers had characterized the genomic region that contains the major disease resistance locus in lettuce, Dm3, which remains to this day the largest known cluster of NLR genes in plants and which was described in two back-to-back Plant Cell papers (Meyers et al., 1998a (Meyers et al., , 1998b . In rapid succession, several disease resistance (R) genes, which help plants to detect specific races of pathogens, had been cloned in the 1990s, and most of these turned out to encode NLR proteins, even though they came from different plants and were effective against very different parasites (Dangl and Jones, 2001) . After a brief stint at DuPont, Blake returned to Richard's lab, with the goal of using an overexpression approach to systematically investigate the function of NLR genes in Arabidopsis thaliana. NLR immune receptors used to have the more unwieldy name NB(S)-LRRs, for nucleotide binding site-leucine-rich-repeats, colloquially pronounced nibblers, hence the address http://niblrrs.ucdavis.edu for the still active website that accompanied the Plant Cell paper. (NBS-LRRs were later shortened to NLRs, to emphasize the structural and functional similarity to NOD-like receptors from animals.)
As prerequisite for his overexpression project, Blake needed an inventory of all NLR genes from A. thaliana, for which a reference genome assembly had been completed in 2000. Blake's 2003 paper focused on 149 NLR homologs with LRRs from this genome. The first hurdle he had to overcome was to correct the automatic annotation of NLR genes; about a third turned out to have errors affecting start or stop codons, splice sites, exons, as well as gene fusions and splits. In addition, ten genes had frameshifts or nonsense codons, indicating that they were most likely pseudogenes, with another dozen genes having start and stop codons in the expected positions, but internal in-frame deletions. With the corrected genes in hand, Blake and colleagues compared in great detail the exon-intron structure of NLR genes, identified submotifs in the different domains, reconstructed phylogenies, and provided the first genome-wide picture of the location of single versus clustered NLR genes.
Particularly notable was the discovery of multiple gene pairs found in head-to-head orientation, with one member always coming from one clade of NLR genes and the other member from another clade. Blake noticed that in most cases, one of the partners was distinguished by having a non-canonical NLR domain with sequence similarity to a wide range of other proteins. Today we know that these Integrated Domains (IDs) act as baits for detecting the action of proteins injected by pathogens into plant cells, and that the ID-containing proteins form heteromers with the non-ID containing NLRs encoded by the adjacent genes. The ID-containing NLRs thus function as pathogen sensors and their partners as signaling executors (Williams et al., 2014; Baggs et al., 2017) . In a prescient manner, Blake and colleagues implied that the common pairing of partners from different NLR clades might reflect co-evolution.
The first time my own lab greatly benefitted from Blake's painstaking curation of the NLR family was when we used Perlegen microarrays to interrogate the complete genomes of 20 different A. thaliana accessions. The genes in the NLR family stood out as being by far the most variable genes in the genome, not only with many non-synonymous changes, but also with many premature stops and deletions (Clark et al., 2007) . Much more recently, the A. thaliana NLR resource was an important baseline for our discovery of rampant, very long-term, balancing selection at NLR loci in Capsella species that had been separated for millions of years (Koenig et al., 2019) . On the functional side, much of our research program in the last 15 years has been devoted to understanding hybrid necrosis, an autoimmunity syndrome triggered by mismatched immune genes, which in most cases correspond to NLR genes (Chae et al., 2014) . This research was the driver for another recent paper in collaboration with the labs of Jonathan Jones and Jeff Dangl, in which we reconstructed the almost complete NLR gene complement from 65 different A. thaliana accessions ( Van de Weyer et al., 2019) . Unfortunately, we learned that annotation of NLR genes is as painful today as it was almost twenty years ago, with automatic annotation errors being so frequent that we ended up visually examining all of the over 13,000 NLR gene models.
I would of course need many more pages to discuss the impact of Blake's paper on both the genomics and molecular plant pathology communities at large. Remarkably, when I asked Blake what he himself was particularly proud of in the context of the paper, he did not refer to anything I have listed here. Instead, his immediate answer was: That the author list included an undergraduate researcher, Alyssa Griego. I cannot think of a better capstone for this Reflection. 
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